The Future Is Flexible: Crafting Your Own
Bioplastic

o Science 30 min Ages 16-18 - Grade

This lesson challenges learners to synthesize their own bioplastic from common
household items. They will explore the principles of polymer chemistry and
investigate the real-world implications of sustainable material science.

Our goal is for your child to Synthesize a bioplastic using simple chemical
reactions and household ingredients, Analyze the properties of self-made
bioplastic and relate them to polymer structure, Evaluate the potential and
challenges of bioplastics in addressing environmental issues..

What You Need

Cornstarch = Water = Vinegar = Glycerin (Or Vegetable Oil)

Every child learns differently, and this is just the baseline.
Scan to jump into the app and easily tailor this lesson to
match your child's exact learning level and see how Mai
will guide this lesson.

Scan To Tailor

Ready for more adventures? Explore our Sparks Hub in the app

2026 Mai School Inc. All rights reserved.



Lesson Blueprint

A simple, hands-on lesson that guides your child through curiosity,
exploration, and reflection.

Mai's Tips
I. Encourage the student to document their observations throughout the

activity — a small notebook for notes on texture, color, and consistency
changes can enhance their scientific process: Encourage the student to

document their observations throughout the activity — a small notebook
for notes on texture, color, and consistency changes can enhance their
scientific process.

their hands-on experience to cutting-edge research: After the lesson,

suggest researching a real-world company or project that is innovating
in bioplastics or sustainable materials, connecting their hands-on
experience to cutting-edge research.

Prep Before Session

1. Gather the materials and choose a safe, comfortable place for the
activity.

2. Read through the lesson once so you know where the child will make
predictions, test ideas, and reflect.
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Introduction 5 Min

1. Initiate a discussion about plastic pollution, a major environmental
challenge. Encourage your child to share their initial observations and
understanding. Listen attentively to their responses and affirm their ideas,
setting a positive tone for exploring solutions.

- "What are some places you see plastic every day?”
« 'What do you think happens to plastic after we throw it away?”
« "Have you ever thought about where plastic comes from?”

2. This conversation will help gauge their prior knowledge and ignite
curiosity for creating a more sustainable alternative. Let them know that
today's activity will challenge them to think differently about materials.

3. Done when your child has expressed initial thoughts on plastic and the
environmental challenge it presents.

¢ Done when: Student has expressed initial thoughts on plastic and the

challenge.




Explore & Plan 8 Min

1. Help your child gather all the necessary materials: cornstarch, water,
vinegar, glycerin (or vegetable oil), a saucepan or microwave-safe bowl,
a mixing spoon, parchment paper, measuring spoons, and measuring
cups. Ensure you have a safe and clear workspace, especially if using a
stove or microwave. Once materials are ready, guide them to predict the
outcome of the experiment.

- 'Based on these ingredients, what do you predict will happen when we mix
and heat them?”’

« "What properties do you think our final ‘plastic’ might have?”’
2. Emphasize the importance of safety when working with heat.

3. Done when all materials are laid out, the workspace is safe, and they've
made predictions about the bioplastic's creation and properties.

¢ Done when: Student has identified materials, made predictions about the

outcome, and confirmed a safe workspace.
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Discussion 6 Min

1. Discuss the nature of plastic and introduce the term ‘polymers.” Ask them
if they've heard the term. If they're unsure, explain that Polymers are like
long chains made of many smaller, repeating units linked together. Think
of them as molecular LEGO bricks snapping into a super-long line. This
structure is what gives plastics their strength and flexibility. They are
important because their long chains create durable materials, unlike
simpler molecules.

« "How do you think a material made from cornstarch could behave like the
plastic we're used to?”

- 'What makes traditional plastic so durable, and and why is that both @
blessing and a curse for our planet?”

2. Encourage them to connect the idea of polymers to why plastics are
strong but also problematic for the environment.

3. Done when they articulate some understanding of plastic composition
(polymers) and its environmental implications.

¢ Done when: Student can articulate some understanding of plastic’s

composition and environmental impact.
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Activity 9 Min

1. It's time to make the bioplastic! Guide your child through the steps, letting
them take the lead.

2. 1. Combine Ingredients: In the saucepan or microwave-safe bowl, have
them measure and combine 1 tablespoon of cornstarch, 4 tablespoons of
water, 1 teaspoon of vinegar, and 1 teaspoon of glycerin (or vegetable oil).

3. 2. Stir; Have them stir the mixture well until it is smooth.

4. 3. Heat: Supervise closely as they gently heat the mixture over low heat on
a stove, stirring continuously, or microwave it in 10-15 second intervals,
stirring between each. Ensure it doesn't boil vigorously.

5. 4. Observe: As it heats, have them observe the mixture until it thickens into
a gel-like consistency. Ask: "What changes do you notice as the mixture
transforms?”

6. 5. Spread and Cool: Once thickened, have them pour the gel onto a piece
of parchment paper and spread it thin. Set it aside to cool and dry for at
least an hour.

7. Done when the bioplastic mixture is successfully spread on parchment
paper and begins to cool.

¢ Done when: Student has successfully created and spread their bioplastic

mixture, and it has begun to cool.
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Summary 2 Min

1. Celebrate your child's success in creating their own bioplastic! Once it
has cooled and dried sufficiently to handle, have them examine their
creation.

« "How does your bioplastic feel now that it's cooled and dried?”

- "What properties does it have that are similar to conventional plastic, and
what's different?”

« "How might this kind of innovation impact our world, and what kinds of
careers do you think are involved in developing materials like this?”

2. Encourage them to reflect on the process and the potential of
sustainable materials.

3. Done when they share at least one key observation or insight about their
bioplastic or its real-world implications.

¢ Done when: Student shares one key observation or insight about their

bioplastic or its real-world impact.




©

Beyond The Lesson

Fuel their curiosity beyond the lesson with bonus sparks.

4 ™
Table Talk
Material scientists and chemical engineers develop sustainable
materials like bioplastics to reduce environmental impact and
create innovative products for industries from packaging to
medicine.
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. Did You Know?
@ Everyday objects can reveal surprising science when we slow
down and observe them.
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Challenge
Experiment with different ratios of ingredients (e.g, more glycerin
for flexibility, less water for stiffness) or add natural dyes (like
turmeric or beet juice) to change the bioplastic's properties or
S appearance. Design a small object to mold it into. P
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Quick Recap Quiz 4 Min

Check what your young scientist remembers. Each question includes a
Parent Tip to help them find the answer without giving it away.

1. What Is The Primary Reason Scientists Are Developing Bioplastics?

To make plastics cheaper to produce.

o To reduce environmental pollution from traditional plastics.

2, Hint: Think about what problem traditional plastics create for the

environment.

2. What Is A ‘polymer In The Context Of Plastics?
A short, simple molecule used as a dye.

o A long chain of repeating molecular units.

e . , , : ,
€’ Hint: Remember the discussion about how plastic gets its structure.

3. Why Is Glycerin (Or Vegetable Qil) Included In The Bioplastic Recipe?
To make the bioplastic biodegrade faster.

© To act as a plasticizer, making the material more flexible.

2, Hint: What effect did adding oil or glycerin seem to have on the final

texture?




4. How Might A Career In Material Science Relate To Today's Activity?
Primarily focusing on the marketing and sales of existing plastic products.

o Designing and testing new materials with specific properties and applicatic

& Hint What did you do today? Was it more about making or selling?
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